Purpose of this paper is to clarify a basic point: i.e. if a Higgs particle exists with a heavy mass (M s ~ 1 TeV), what is the best way to search for it. In this paper we address exactly this problem and conclude that for the discovery of a TeV-mass Higgs the best collider is ELN/Eloisatron.
In the Standard Model (SM) particles get their mass by means of the Higgs mechanism [1] . One of today's hottest problems in particle physics is, thus, finding the Higgs particle. There is no way to theoretically predict the mass of this so much needed particle. The most likely expectation is for a light Higgs (Mh = Mz). The present mass limit from LEP [2] is Mh ~> 60 GeV, where Mh refers not only to the minimal Standard Model Higgs [3] but also to the Higgs expected by Supergravity Models [4, 5] . The discovery of a light Higgs would not diminish the interest for the existence of a heavier Higgs; the opposite is true.
The simplest electroweak symmetry-breaking scenario with a single Higgs boson is only mildly constrained experimentally, with the above quoted lower bound and no f'u'm indirect experimental upper bound. On the other hand this simple scenario cannot be the answer to the many problems affecting the Standard Model.
There is no question about the need of Supersymmetry in order to overcome the hierarchy problem; and this requires two Higgs doublets. Unfortunately the introduction of Supersymmetry increases significantly the number of unknown parameters in the theory, mainly because this symmetry must be softly broken at low energies.
A generic low-energy Supersymmetry Model, the so-called Minimal Supersymmetric extension of the Standard Model (MSSM), needs at least twenty-one parameters; hence the need for ,local, Supersymmetry, i.e. Supergravity. Here the number of parameters can be drastically reduced [5] to two, tgfl and ml/~, plus the top-quark mass (m~), hopefully to be determined soon at Fermilab. In Supergravity the number of sparticles expected is as large as thirty. The light and the heavy Higgs are needed to describe the whole scenario. So the discovery of a light Higgs (Mh --100 GeV) in no case can close the issue of understanding the ,,scalar, sector of the theory. On the other hand, once the light Higgs is discovered, finding where the heavy one is (M H ~ 1 TeV), is going to represent the key question of high-energy physics.
For the sake of a quantitative comparison let us consider the simplest, stringderivable, Supergravity Model SU(5) × U(1) [6] . In the ,,strict no-scale, case of this model there is a striking result: as tgfl is a function of m t and ml/2, it is possible to search for solutions where B(Mu)= 0 (this is in fact the condition dictated by the ,,strict no-scale-case). It is found that there are only two possible solutions for t~ > 0 and /~ < 0. For /z < 0, solutions exist only for m t ~ 140 GeV. This means that the value of mt determines the sign of t~-If the top quark is discovered at Fermilab with m t > 140 GeV, then the lower Higgs mass must be Mh ~> 100 GeV and the heavier Higgs mass is going to be in the multi-hundred GeV range. On the other hand if t~ is positive, then the predicted top-quark mass is m t ~ 135 GeV. In this case the light Higgs mass is expected to be Mh ~<100GeV and the heavy Higgs mass Ms ----530 GeV.
The conclusion of this discussion is that the most constrained Supergravity Model, i.e. ,,strict no-scale, SU(5) × U(1), tells us how crucial is studying the scalar sector of the theory in the multi-hundred GeV range.
We have taken 500-1000 GeV as the reference mass range to answer, with a detailed Monte Carlo simulation, the question: what would be the best collider to discover the Higgs, if its mass is in the TeV range. Let us emphasize again that the light Higgs is expected to be in the 0.1 TeV range but, in order to disentangle the problem of finding what is the physics beyond the Standard Model, it is necessary to think quantitatively about how to find out the existence of a Higgs as heavy as 1 TeV. In fact, the knowledge of the two Higgs masses (Mh and Ms) would allow to work out the complete spectrum of thirty sparticles.
So far extensive phenomenological and Monte Carlo studies have been carried out, by us [7, 8] and many other authors [9, 10] , in order to defme the strategy to discover
